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Introduction

This technical memorandum documents the pore water investigation activities conducted near the
Southeast Rockford Groundwater Contamination Superfund Site. This investigation was conducted by

CH2M HILL for the U.S. Environmental Protection Agency (EPA) under Work Assignment No. 175-TATA-05DK,
Contract No. EP S5-06-01.

The pore water investigation was conducted within the portion of the Rock River that may be impacted by
the Southeast Rockford groundwater volatile organic compound (VOC) plume, as defined in the Statistical
Analysis of Chemicals Concentrations in Groundwater and Mapping report (S.S. Papadopoulos 2012).

The purpose of this investigation was to identify the potential discharge of groundwater to the
groundwater-to-surface water interface (GSI), measure groundwater contaminants of concern (COCs) in the
sediment pore water, and assess potential impacts to aquatic ecological receptors (fish and the benthic
community). As part of the investigation, a water quality survey was conducted using the Trident Probe
system to determine likely areas of GSI venting (upwelling or discharge). Collocated surface water and

pore water samples were collected at locations of likely groundwater venting for analysis of site-related
VOCs. Coastal Monitoring Associates, a GSI specialty consultant who developed the Trident Probe system,
supported CH2M HILL as a subcontractor for the pore water investigation. Potential ecological impacts were
assessed by comparing the COC concentrations to ecological screening benchmarks.

Site Description

The Southeast Rockford Groundwater Contamination Superfund Site (site) is located in the City of Rockford,
Winnebago County, lllinois (Figure 1) and consists of an approximately 7.5-square-mile area (Figure 2).

The overall site is defined in the June 2002 Record of Decision as the area where groundwater contamination
exceeds 10 parts per billion of total chlorinated VOCs (EPA 2002). Benzene, ethylbenzene, toluene, and xylenes
are also identified in the Record of Decision as groundwater COCs. Much of the groundwater plume underlies
an area of mixed residential and commercial properties extending from Sandy Hollow Road to North 23rd
Avenue and from Alpine Road west to the Rock River (Figure 2). There are four primary source areas within the
Site: Area 4, Area 7, Area 9/10, and Area 11. A description of each source area and a summary of
investigations/remediation activities previously conducted in each source area is presented in the Uniform
Federal Policy Quality Assurance Project Plan (UFP-QAPP) (CH2M HILL 2014).

The segment of the Rock River included in the investigation is approximately 2.2 miles long and extends
from just south of 15th Avenue south to Ulysses S. Grant Memorial Highway (U.S. Hwy 20). The pore water
investigation was conducted along the eastern shoreline of the Rock River.

Land use in the surrounding area is primarily industrial and residential. Industrial and residential areas,
including a wastewater treatment plant that discharges to the river, are located along the eastern shoreline of
the investigation area. An RV park and residential areas are present on the western shoreline of the river.
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There is an absence of soft sediment over the hard-pan rock of the river floor in some portions of the
investigation area. The water depth of the investigation area (within 100 feet from shore) ranged from less
than 1.5 feet to 8.4 feet.

Field Activities

Field investigation activities were conducted in accordance with the UFP-QAPP (CH2M HILL 2014) from July 14
through 18, 2014. The activities consisted of a pore water/surface water quality survey to locate areas of
groundwater venting at the GSl, followed by pore water/surface water sampling. Deviations from the UFP-QAPP
are presented in Table 1. The deviations, as they pertain to the field investigation activities, are also discussed in
the following sections. Attachment 1 includes Coastal Monitoring Associates’ post-pore-water survey and
sampling summary report. Attachment 2 is a photograph log of the pore water survey and sampling activities.

Survey

A transect-based water quality survey was conducted using the Trident Probe system, a direct-push system
equipped with conductivity and temperature (C/T) sensors, and water sampling probes. At each location,

in situ conductivity and temperature measurements were collected for surface and pore water using the
Trident Probe C/T sensors. Additionally, ex situ water quality measurements of C/T, as well as pH, oxidation-
reduction potential, and total dissolved solids were collected through the Trident Probe system for surface
water and pore water using a Myron L Ultrameter. The focus of the survey was on C/T differential between
surface water and pore water. The C/T differential between the media can indicate potential groundwater
discharge zones. In situ C/T measurements for the survey locations are presented in Table 2. Stations with
elevated pore water conductivity relative to surface water and/or lower pore water temperatures relative to
surface water were considered to be potentially influenced by groundwater discharge. For this evaluation, in
situ temperature (Trident Probe sensor) and ex situ conductivity (Ultrameter) are considered the most
reliable. For temperature, in situ measures reflect the most accurate real-time conditions because the
drawing of water through the sampling apparatus for measures can artificially alter temperature. For
conductivity, measurement of the ex situ sample is considered more accurate because the Trident Probe
sensor can be influenced by particulates touching the instrument while inserted into the sediment. The ex
situ sample is free of large particulates and represents a more realistic estimation of interstitial conditions.

According to the UFP-QAPP (CH2M HILL 2014), collocated C/T measurements were proposed along

60 transects. Through discussions with EPA, the number of survey transects was reduced to 19 (Figure 3) due
to challenges related to the extremely rocky substrate that prevented Trident Probe penetration or greatly
increased the time on station to achieve penetration. Each transect was positioned perpendicular to the shore,
and water quality measurements for surface water and pore water were attempted at four points along each
transect. Surface water measurements were collected from within 4 inches of the sediment surface. Pore
water measurements were collected at a depth of 12 inches below sediment surface, except at Transect
4-South (50 feet), Transect 14-South (50 feet), and Transect 14-South (75 feet) as described in Table 1.

Of the 85 survey locations where C/T measurements were attempted, Trident Probe penetration was
achieved at 38 of those locations. At the other 47 survey locations, the Trident probe reached refusal due to
rocky substrate, or the location was not accessible for sampling as they fell onshore (Transect 26-South).

The closest United States Geological Survey (USGS) gauging station in the Lower Rock Basin is in Byron,
Illinois (http://www.usgs.gov/water/), which is located approximately 10 to 11 miles downstream of the
site. The stage ranged from approximately 7.0 feet in mid-June to approximately 5.5 feet in mid-Sept, with a
peak of approximately 11.5 feet the first week in July. During the survey, the river stage at Byron, lllinois,
ranged from 9.25 feet on July 14, 2014, to about 8.25 feet on July 18, 2014. The river stage was declining at
the time of this study. While there is no ideal time to conduct a pore water study, these conditions are not
believed to have negatively impacted the study results. It is likely best that the study was conducted as stage
was falling (likely better groundwater communication with pore water) as opposed to increasing (potential
dilution with runoff/surface water).
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Sampling

According to the UFP-QAPP (CH2M HILL 2014), surface water and pore water samples were to be collected
after completion of the pore water survey. However, the rocky substrate and swiftly flowing river slowed
the pore water survey and would have delayed return navigation to survey points for later sampling. After
discussions with EPA and prior to the start of sampling activities, the sampling approach was modified to
collect pore water and surface water samples during the pore water survey at any location where the
Trident Probe system successfully penetrated and survey measurements were collected. Areas of likely
groundwater venting were identified based upon differentials between the surface water and pore water
C/T measurements at a given survey location, and samples collected within these areas were recommended
to EPA for submittal to the laboratory for chemical analyses. A total of 13 pore water and 14 surface water
samples were submitted for analysis of site-specific VOCs and hardness. The sample analytes included
hardness and site-specific VOCs (1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane,
1,2-dichloroethene, benzene, ethylbenzene, toluene, xylenes, tetrachloroethene, 1,1,1-trichloroethane,
1,1,2-trichloroethane, trichloroethene, vinyl chloride, and dichloromethane).

Quality Assurance/Quality Control Samples

Per the UFP-QAPP (CH2M HILL 2014), quality assurance/quality control samples were collected for VOCs as
follows:

e Field duplicates

e  Matrix spike (MS)/matrix spike duplicates (MSD)
e Equipment blanks

e Field blanks

e Trip blanks

Field and equipment blanks were collected at a frequency of one per week, and MS/MSDs were collected at
a frequency of at least 5 percent. In accordance with the UFP-QAPP (CH2M HILL 2014), MS/MSD samples
were not collected for hardness samples. Field duplicate samples were planned for a frequency of

10 percent for each medium (surface water and pore water). Field duplicates were collected during the field
effort under the assumption that 10 pore water and 10 surface water samples would be submitted for
laboratory analysis. When the decision to submit 13 pore water and 14 surface water samples for analysis
was made, sufficient field duplicates had not been collected to achieve the 10 percent field duplicate
frequency. With the additional samples submitted for analysis, a 7.4 percent field duplicate frequency was
achieved for this event. Field duplicate samples are collected to assess the precision of the data collection
activity, including sampling, sample handling and storage, and site heterogeneity. Collecting field duplicate
samples at a reduced frequency did not negatively impact the quality of the data collected. The field
duplicate samples that were collected met acceptance criteria.

Data Validation

In accordance with the UFP-QAPP (CH2M HILL 2014), a Level Il validation was performed on 100 percent of
data, and a Level IV validation was performed on 10 percent of data. Validated analytical results are
presented in Tables 3 and 4.

Results

Survey

In situ C/T measurements for the survey locations are presented in Table 2. All in situ and ex situ water
quality measurements are presented Attachment 1.

Based on the survey results, the following C/T differential categories were assigned to each location to
prioritize locations where groundwater is most likely discharging and to aid in the selection of samples to
submit for laboratory analyses:
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e 1—strong conductivity and temperature differentiall
e 2—strong conductivity differential only
e 3—strong temperature differential only

The C/T differentials were taken into account when selecting sample locations along the groundwater plume
boundary, as these conditions are most indicative of potential venting of groundwater to surface water.
Samples were preferentially collected at locations that had both a strong conductivity (>200 microSiemens
per centimeter (uS/cm)) and temperature (>1° Celsius) differential. If a strong C/T differential was not
present along portions of the plume boundary, then samples were collected at locations with either a strong
conductivity differential or a strong temperature differential. Only one sample set (PW-02/SW-02) was
collected in a location that did not have a strong conductivity or temperature differential. That sample
location was selected in order to have samples representative of the northern extent of the estimated
groundwater contaminant plume. A summary of the pore water and surface water sample locations is
included in Table 2 and shown in Figure 4. Background surface water and pore water samples were collected
at locations upstream of the groundwater VOC plume.

Sampling
In accordance with the UFP-QAPP (CH2M HILL 2014), analytical results were compared to EPA Region 3

Ecological Freshwater Screening Values (EPA 2006), lllinois Environmental Protection Agency’s (IEPA’s)
Chronic Aquatic Life Criteria (IEPA 2013), and EPA Region 5 Ecological Screening Levels (EPA 2003).

Toluene was detected in surface water sample SW-12 at a concentration of 0.23 J micrograms per liter,
which did not exceed ecological screening benchmarks. No other VOCs were detected in surface water.
Table 3 summarizes the surface water sample analytical results.

Eight VOCs (1,1,1-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethene,
tetrachloroethene, toluene, trichloroethene, and vinyl chloride) were detected in site pore water samples.
VOCs were detected at eight pore water sample locations across six transects. All VOCs were detected at
concentrations less than ecological screening benchmarks. VOCs were not detected in the background

pore water sample. Site-specific VOCs detected at each pore water sample location are presented in Figure 4
and summarized in Table 4.

Conclusions

The following conclusions are based on the results of the Trident Probe survey and sampling effort:

e Groundwater near the Southeast Rockford Site is discharging to the Rock River based on C/T survey
results and the detection of VOCs in site pore water.

e VOC concentrations in pore water were well below ecological screening benchmarks, indicating that no
adverse impacts to the benthic community are expected.

The results of this investigation suggest that the aquatic community in the Rock River is not impacted by the
Southeast Rockford groundwater plume. However, the investigation is limited in temporal scale in that the data
represent a single groundwater discharge condition. Concentrations of VOCs in the groundwater monitoring well
network are greater than those seen in the pore water but are still below the ecological screening benchmarks.
Sufficient data are not available to derive attenuation factors for the contaminant concentrations between
groundwater and pore water. However, based on discussion with the EPA ecological risk assessor, it was agreed
that the concentrations of VOCs in groundwater and pore water relative to the ecological screening benchmarks
suggest that further investigation of the Rock River pore water concentrations should be performed if a 10-fold
increase in groundwater concentrations over time are observed. A 10-fold increase in groundwater
concentrations would signify an increase that is inconsistent with historical site trends and an indicator that

1Forthe purpose of this study, a strong (significant) temperature differential was considered more than 1.0 degree Celsius. A strong conductivity
differential was considered greater than 200 microSiemens per centimeter (uS/cm).
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contaminant concentrations in pore water would likely be increasing. Additionally, a 10-fold increase in
groundwater concentrations is a conservative benchmark for further investigation as a 10-fold increase in pore
water concentrations would still be less than ecological screening criteria at most sample locations.

References

CH2M HILL. 2014. Final Uniform Federal Policy Quality Assurance Project Plan, Southeast Rockford
Groundwater Contamination Superfund Site Technical Assistance, Winnebago County, lllinois. January.

lllinois Environmental Protection Agency (IEPA). 2013. lllinois Environmental Protection Agency, Derived Water
Quality Criteria. http.//www.epa.illinois.gov/topics/water-quality/standards/derived-criteria/index. April.

S.S. Papadopoulos & Associates, INC. 2012. Statistical Analysis of Chemicals Concentrations in Groundwater
and Mapping. September.

U.S. Environmental Protection Agency (EPA). 2006. EPA Region 3 Biological Technical Assistance Group
Screening Benchmarks. http://www.epa.gov/reg3hwmd/risk/eco/index.htm.

U.S. Environmental Protection Agency (EPA). 2003. U.S. EPA Region 5, RCRA, Ecological Screening Levels. August.

U.S. Environmental Protection Agency (EPA). 2002. Superfund Record of Decision: Southeast Rockford
Ground Water Contamination. June.

ENO128151005MKE 5






Tables







TABLE 1

Summary of Deviations from the UFP-QAPP
Southeast Rockford Groundwater Contamination Site, Rockford, lllinois

Type of Deviation

Deviation from the UFP-QAPP

Number of pore water survey
transects and locations reduced

Sampling approach

Quantity of pore water and
surface water samples

Depth of collection for pore
water samples and pore water
water quality parameters

Frequency of field duplicate
samples

Rocky substrate throughout the Rock River survey area made penetration of the Trident
Probe into the sediment impossible at many locations. After discussions with EPA, the
number of planned pore water survey transects was reduced from what was specified in
the UFP-QAPP. Of the 85 collocated pore water survey locations attempted, the Trident
Probe could be inserted at 38 locations (refusal at 46 locations). Additionally, the
proposed survey location 100 feet from the shoreline along transect 26 could not be
accessed as it fell on an island within the river.

Unanticipated rocky substrate conditions increased the time to access and survey
locations, slowing the survey process. After discussions with EPA, the sampling approach
was adjusted, and samples were collected at all locations where survey measurements
were possible. Upon completion of the pore water survey, the pore water survey results
were evaluated to identify locations where groundwater venting to surface water was
likely. Pore water and surface water samples collected from areas of likely groundwater
venting were selected by EPA and CH2M HILL and were submitted for laboratory

analvses.
At the direction of EPA, more pore water and surface water samples were submitted for

laboratory analysis than were indicated in the UFP-QAPP. A total of 13 pore water and 14
surface water samples were submitted for analysis of site-specific VOCs and hardness.

The planned deployment depth for the Trident Probe system for collection of water
quality parameters and/or pore water samples could not be achieved (less than 12
inches) at three survey locations (Transect 4-South at 50 feet, Transect 14-South at 50
feet, and Transect 14-South at 75 feet) due to the rocky substrate within the river.

Field duplicate samples were collected at a frequency of 7.4 percent for VOCs instead of
10 percent as indicated in the UFP-QAPP. Field duplicates were collected during the field
effort under the assumption that 10 pore water and 10 surface water samples would be
submitted for laboratory analysis. When the decision to submit 13 pore water and 14
surface water samples for analysis was made, sufficient field duplicates had not be
collected to achieve the 10 percent field duplicate frequency. Collecting field duplicate
samples at a reduced frequency did not negatively impact the quality of the data
collected. The field duplicate samples that were collected met acceptance criteria.

EPA = U.S. Environmental Protection Agency
UFP-QAPP = Uniform Federal Policy Quality Assurance Project Plan
VOCs = volatile organic compounds






TABLE 2

Trident Probe Water Quality Measurements
Southeast Rockford Groundwater Contamination Site, Rockford, lllinois

Distance from

Ex Situ Conductivity (uS/cm)

In Situ Temperature (Degrees Celsius)

Transect Shore (feet) Sample ID Surface Differential Surface Differential Differential
Water Pore Water (Delta) Water Pore Water (Delta) Category
North (Background)
25 - R R - R R -
1 (North) 50 - 594.2 627.4 33.2 23.557 23.378 -0.179
75 - 672.4 729.8 57.4 23.302 23.042 -0.260
100 - 592.2 790.2 198 23.372 22.99 -0.382
18 PW-01 672.5 675.7 3.2 21.748 20.573 -1.175 3
SW-01
3 (North) 25 - R R - R R -
50 - R R - R R -
75 - R R - R R -
100 -- R R - R R -
18 SW-02 604.8 774.8 170 21.486 21.398 -0.088
25 - R R - R R -
5 (North) 50 - R R - R R -
75 - R R - R R -
100 - R R - R R -
South (Site)
25 PW-03 604.8 774.8 170 22.662 21.788 -0.874
SW-03
2 (South) 50 - R R - R R --
75 - R R - R R -
100 -- R R - R R -
25 - R R - R R -
50b - 597.7 841.6 243.9 22.939 22.578 -0.361 2
4 (South) 66 - 604.4 897.5 293.1 21.636 21.182 -0.454 2
75 - 596.8 967.1 370.3 23.990 22.612 -1.378 1
100 - 593.3 593.7 0.4 23.924 22.897 -1.027 3
15 PW-04 623.3 1053 429.7 22.452 19.437 -3.015 1
SW-04
8 (South) 50 - R R - R R -
75 - R R - R R -
100 - R R - R R -
25 - 0 22.325 19.98 -2.345 3
10 (South) >0 - R R - R R -
75 - R R - R R -
100 - R R - R R -
25 PW-05 590 1185 595.0 22.259 18.711 -3.548 1
SW-05
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TABLE 2

Trident Probe Water Quality Measurements
Southeast Rockford Groundwater Contamination Site, Rockford, lllinois

Distance from

Ex Situ Conductivity (uS/cm)

In Situ Temperature (Degrees Celsius)

Transect Shore (feet) Sample ID Surface Differential Surface Differential Differential
Water Pore Water (Delta) Water Pore Water (Delta) Category
14 (South) 50 :szgg 608.5 850.2 658.0 22.885 22.441 -0.444 2
75 - 626.3 776.6 557.0 22.868 22.543 -0.325 2
100 -- R R - R R -
7 PW-07 588.2 1190 601.8 21.289 21.193 -0.096 2
SW-07
25 - R R - R R -
18 (South) 50 -- R R -- R R --
PW-08
75 606.3 969.4 809.0 22.836 22.248 -0.588 2
SW-08
100 - R R - R R -
25 -- 589.1 625.8 36.7 21.72 21.33 -0.39
22 (South) >0 B R R B R R B
75 - R R - R R -
100 - R R - R R -
2 PW-09 618.7 1027 408.3 22.48 20.709 -1.771 1
SW-09
25 - R R - R R -
26 (South) 50 - R R - R R -
75 PW-10 588.7 724.8 136.1 22.074 21.064 -1.01 3
SW-10
100° -- - - -- - - --
2 - 616.5 597 -19.5 22.543 21.546 -0.997
25 - R R - R R -
30 (South) 50 - R R - R R -
75 - R R - R R -
100 -- R R - R R -
2 - 592.9 923 330.1 23.935 21.370 -2.565 1
25 - 596.5 797.5 201 23.932 22.316 -1.616 1
32 (South) 50 - R R -- R R -
75 - R R - R R -
100 - R R - R R -
25 - 597.2 684.5 87.3 22.45 21.575 -0.875
34 (South) >0 - R R B R R B
75 - R R - R R -
100 - R R - R R -
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TABLE 2

Trident Probe Water Quality Measurements
Southeast Rockford Groundwater Contamination Site, Rockford, lllinois

Distance from

Ex Situ Conductivity (uS/cm)

In Situ Temperature (Degrees Celsius)

Transect Shore (feet) Sample ID Surface Differential Surface Differential Differential
Water Pore Water (Delta) Water Pore Water (Delta) Category
5 PW-11 594.7 1158 563.3 22.292 21.214 -1.078 1
SW-11
25 -- R R - R R -
38 (South
(South) 50 - 607.4 598.3 84 22.872 21.935 -0.937
75 - 609.1 637.2 125 22.627 21.735 -0.892
100 - R R - R R -
25 - 607.9 2222 1614.1 22.221 21.911 -0.31 2
50 - R R - R R -
42 (South) 75 __ R R __ R R __
100 - R R - R R -
25 PW-12 845.4 1485 639.6 21.073 21.012 -0.061 2
SW-12
PW-13
46 (South) 50 SW-13 953 1120 167 22.38 20.829 -1.551 3
75 - 609.2 635.8 26.6 22.507 21.64 -0.867
100 - 608.7 602.8 -5.9 22.372 22.095 -0.277
PW-14
5 657.5 2428 1770.5 21.638 20.644 -0.994 2
SW-14
25 - R R - R R -
53 (South) 50 __ R R __ R R __
75 - R R - R R -
100 -- R R -- R R --

"--"indicated not applicable
uS/cm = microSeimens per centimeter
R = No data collected due to refusal of the Trident Probe in rocky substrate

®The survey location along transect 26 located 100 feet from the eastern shoreline fell on land, on an island in the river

High Delta T considered < -1.0; shaded green
High Delta C considered > 200 uS/cm; shaded red

Page 3 of 3






TABLE 3

Analytical Results (July 2014) —Surface Water

Southeast Rockford Groundwater Contamination Site, Rockford, lllinois

North (Background)

South (Site)

Transect 3 Transect 5 Transect 2 Transect 8 Transect 14 Transect 18 Transect 26 Transect 38 Transect 46 Transect 53
Sw-01 SW-02 SwW-03 SW-04 SW-05 SW-05 SW-06 SW-07 SW-08 SW-09 SW-10 SW-11 SW-12 SwW-13 SW-14
14CR02-02 14CR02-04 14CR02-07 14CR02-09 14CR02-11 14CR02-03 14CR02-13 14CR02-15 14CR02-17 14CR02-20 14CR02-22 14CR02-19 14CR02-28 14CR02-30 14CR02-32
Screening Values 7/17/2014 7/17/2014 7/15/2014 7/15/2014 7/15/2014 Duplicate 7/18/2014 7/16/2014 7/18/2014 7/16/2014 7/16/2014 7/16/2014 7/17/2014 7/17/2014 7/18/2014
Constituent IEPA? Region 5° Region 3" N-3-18' N-5-18' S-2-25' S-8-15' S-14-25' S-14-25' S-14-50' S-18-7' S-18-75' S-26-2' S-26-75' S-38-5' S-46-25' S-46-50' S-53-5'
Volatile Organic Compounds (pug/L)
1,1,1-Trichloroethane 390 76 11 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1,2-Trichloroethane 4,400 500 1,200 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethane 2,000 47 47 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethene 240 65 25 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloroethane 4,500 910 100 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloroethene (mixed isomers) 1,100 NA 590 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Benzene NA 114 370 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Ethylbenzene NA 14 90 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Methylene Chloride 1,400 940 98.1 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Tetrachloroethene 150 45 111 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Toluene NA 253 2 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 0.23J 05U 05U
Trichloroethene 940 47 21 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Vinyl Chloride 1,700 930 930 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Xylenes (Total) NA 27 13 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Other Parameters
Hardness (mg/L) NA NA NA 300 290 290 300 290 - 310 290 300 300 290 300 330 320 310

®lEPA Chronic Water Quality Criteria April 2013 (http://www.epa.state.il.us/water/water-quality-standards/water-quality-criteria-list.pdf)
°EPA Region 5 Ecological screening levels August 2003 (http://epa.gov/region5/waste/cars/pdfs/ecological-screening-levels-200308.pdf)

°EPA Region 3 ESLs December 2014 (http://www.epa.gov/reg3hscd/risk/eco/btag/sbv/fw/screenbench.htm’
"--"indicates a field duplicate sample was not collected for hardness

NA = not applicable
mg/L = milligrams per liter
ug/L = micrograms per liter

U = Undetected: The analyte was analyzed for, but not detected or is qualified as nondetect because of blank contamination.
J = Estimated. The analyte was positively identified; the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control criteria.

Highlighted concentrations indicate detections






TABLE 4

Analytical Results (July 2014) —Pore Water

Southeast Rockford Groundwater Contamination Site, Rockford, lllinois

North
(Background) South (Site)
Transect 3 Transect 2 Transect 8 Transect 14 Transect 18 Transect 26 Transect 38 Transect 46 Transect 53
PW-01 PW-03 PW-04 PW-05 PW-05 PW-06 PW-07 PW-08 PW-09 PW-10 PW-11 PW-12 PW-13 PW-14
14CR02-01 14CR02-06 14CR02-08 14CR02-10 14CR02-05 14CR02-12 14CR02-14 14CR02-16 14CR02-18 14CR02-21 14CR02-27 14CR02-29 14CR02-31 14CR02-33
Screening Values 7/17/2014 7/15/2014 7/15/2014 7/15/2014 Duplicate 7/18/2014 7/16/2014 7/18/2014 7/16/2014 7/16/2014 7/16/2014 7/17/2014 7/17/2014 7/18/2014
Constituent IEPA® Region 5” Region 3° N-3-18' S-2-25' S-8-15' S-14-25' S-14-25' S-14-50' S-18-7' S-18-75' S-26-2' S-26-75' S-38-5' S-46-25' S-46-50' S-53-5'
Volatile Organic Compounds (pug/L)

1,1,1-Trichloroethane 390 76 11 1U 1U 1U 1U 1U 1U 1U 1U 1U 3.7 1U 1U 1U 1U
1,1,2-Trichloroethane 4,400 500 1,200 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethane 2,000 47 47 1U 1U 3.7 4.1 4 2.1 1U 1U 1 6.1 1U 1U 1U 1U
1,1-Dichloroethene 240 65 25 1U 1U 1U 1.1 1 0.71 ) 1U 1U 1U 1.1 1U 1U 1U 1U
1,2-Dichloroethane 4,500 910 100 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloroethene (mixed isomers) 1,100 NA 590 2U 2U 4.6 6.5 6.7 1.7 2U 0.74 ) 2U 2.9 1.4 2U 2U 2U
Benzene NA 114 370 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Ethylbenzene NA 14 90 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Methylene Chloride 1,400 940 98.1 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Tetrachloroethene 150 45 111 1U 1U 1U 8.3 8.4 0.69 J 1U 1U 1U 1.2 1U 1U 1U 1U

Toluene NA 253 2 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 0.27 J 05U 05U 0.64
Trichloroethene 940 47 21 05U 05U 05U 2.8 2.7 0.27 ) 05U 0.86 05U 3.6 05U 05U 05U 05U
Vinyl Chloride 1,700 930 930 05U 05U 0.9 05U 05U 05U 05U 05U 05U 0.48 ) 1.5 05U 05U 05U
Xylenes (Total) NA 27 13 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U

Other Parameters
Hardness (mg/L) NA NA NA 310 500 510 490 - 560 400 970 490 390 540 660 380 1,400

®lEPA Chronic Water Quality Criteria April 2013 (http://www.epa.state.il.us/water/water-quality-standards/water-quality-criteria-list.pdf)
°EPA Region 5 Ecological screening levels August 2003 (http://epa.gov/region5/waste/cars/pdfs/ecological-screening-levels-200308.pdf)

°EPA Region 3 ESLs December 2014 (http://www.epa.gov/reg3hscd/risk/eco/btag/sbv/fw/screenbench.htm’
"--"indicates a field duplicate sample was not collected for hardness

NA = not applicable
mg/L = milligrams per liter
ug/L = micrograms per liter

U = Undetected: The analyte was analyzed for, but not detected or is qualified as nondetect because of blank contamination.

J = Estimated. The analyte was positively identified; the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control criteria.

Highlighted concentrations indicate detections
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1 INTRODUCTION

1.1 BACKGROUND

This data report describes the results of a Trident sensor and porewater sampling survey
at the Southeast Rockford Groundwater Contamination Site in Rockford, Illinois. The
work was performed by Coastal Monitoring Associates under a sub-contract to CH2M
Hill.

1.2 SITE CHARACTERISTICS

The Southeast Rockford Groundwater Contamination Site is a Superfund Site located in
southeastern portion of the city of Rockford, Illinois. The investigation covered an area
approximately three-miles long and two-and-one-half-miles wide where groundwater is
impacted by chlorinated solvent contamination. The groundwater plume has been
mapped to the eastern shore of the Rock River, but it is currently unknown if chlorinated

solvent contamination is discharging to surface water in this area.

1.3 OBJECTIVES OF THE PROJECT

The objectives for this work were to (1) conduct a Trident sensor survey to identify
potential groundwater discharge zones in the Rock River adjacent to the site, and (2)
collect Trident porewater samples in areas potentially influenced by groundwater
discharge.
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2 PROJECT TECHNOLOGY AND METHODOLOGY

2.1 TECHNOLOGY DESCRIPTION

The primary technology utilized for the groundwater discharge screening study at the
Southeast Rockford Groundwater Contamination site was the Trident Probe. The Trident
Probe (Figure 2-1) is a direct-push, integrated temperature sensor, conductivity sensor,
and porewater sampler developed to screen sites for areas where groundwater may be
discharging to a surface water body, and collect subsurface samples from potential
discharge zones (Chadwick et al., 2003; Chadwick and Hawkins, 2008).

The Trident survey effort focused on subsurface and surface water conductivity and
temperature sensor measurements. The Trident was configured with
temperature/conductivity sensors at one depth below sediment grade (bgs) and one
temperature/conductivity sensor in the surface water just above the sediment (ags). The
midpoint of the probes subsurface sensors was set to penetrate to a depth of 12 below
the sediment surface. The surface water sensors were set to 4” ags. In-situ subsurface
temperature was measured by a sensor housed in the probe tip, and conductivity was
measured both in-situ with a the Trident “liquid tip” sensor (a small-volume conductivity
cell in the screen zone of the probe), and with a small-volume, hand-held water quality
analyzer by pumping a small amount of porewater from the target depth to the sampling

boat with a low-flow peristaltic pump.

At a subset of stations, the Trident Probe was also used to collect porewater and surface
water samples. For water sampling, the Trident was configured with a porewater probe at
a single depth of 12 bgs, and a sampling tube connected to the Trident structure at 4”
ags. The subsurface probe was configured with a 6” pre-filter packed with glass filter
beads (Waterco 0.6-1.2 mm diameter) to maximize the sampling surface area and

minimize potential clogging from fine-grained sediment.

2.2 SAMPLING DESIGN

The experimental design for the Trident sensor survey focused on collecting

temperature/conductivity sensor measurements over a pre-designated station grid near the



shoreline at the site (Figure 2-3). The target sampling grid consisted of 240 stations as
shown in Figure 2-4, where each transect included four stations spaced 25, 50, 75 and
100 feet from shore.. Ancillary small volume water samples were also collected at each
sensor station and analyzed on-site for water quality parameters. Based on the results of
the Trident sensor survey, and in consultation with CH2M Hill, a subset of the stations
were selected for porewater and surface water sampling. At each station, approximately
370 ml of water was collected for each surface water and porewater samples along with a

small volume for water quality parameters.

2.3 TRIDENT SENSOR SURVEY

Trident sensor readings were attempted at a total of 92 grid stations during the period
07/14/14 — 07/18/14. Temperature and conductivity sensor readings were recorded for the
surface water 4” above the sediment, and porewater at a depth of 12 bgs after the probe
was inserted into the river bed. Once the probe was inserted, a peristaltic pump was used
to purge the small screen zone around the liquid-tip temperature and conductivity sensor,
and to draw pore fluid to a handheld analyzer (Myron Ultrameter model 6B) to measure
the conductivity and other ancillary water quality parameters including total dissolved
solids (TDS), pH and oxidation reduction potential (ORP). The Ultrameter was calibrated
with NIST standards prior the survey and the calibration was checked daily. Differential
Global Positioning System (DGPS) readings were also recorded at every station using a
sub-meter accuracy. Other ancillary data collected included water depth (by hand-held
acoustic sounder), and bottom type (gauged by push resistance and feel from the probe

and/or visual observations of the site and the material on the probe on retrieval).

2.4 TRIDENT POREWATER SURVEY

A subset of stations was selected for porewater and surface water sampling, and sampling
was conducted during the period 07/15/14 — 07/18/14. Porewater samples were
successfully collected at a total of 13 target stations (NORTH-03-18, SOUTH-02-25,
SOUTH-08-15, SOUTH-14-25, SOUTH-14-50, SOUTH-18-7, SOUTH-18-75, SOUTH-
26-2, SOUTH-26-75, SOUTH-38-5, SOUTH-46-25, SOUTH-46-50, SOUTH-53-5), and

surface water samples were collected at 14 target stations (same as porewater stations



plus North-05-18). At each station, the probe was inserted into the sediment until the
stopper plate reached the sediment bed. Porewater samples were collected through 1/8”
Teflon tubing using independent, low-flow peristaltic pumps for the porewater and
surface water sampling depths. Each sampler was purged a minimum of 50 mls (>3 purge
volumes) prior to collection of actual samples. During the sample collection, water
quality parameters were monitored at the beginning and end of each sample collected.
DGPS readings were also recorded at every station using the sub-meter accuracy Trimble
Geo-XT DGPS unit. Other ancillary data collected included water depth (by hand-held
acoustic sounder), and bottom type (gauged by push resistance and feel from the probe).
Following sample collection, all probes and tubing were decontaminated with Alconox
and deionized water, and the sand-pack on each sampler was re-packed with clean sand

prior to commencing sampling at the next station.

+«—— DGPS

To Deck Unit &
Laptop Display

Push Poles /

| Surface Water
|« CIT Sensor

Multi-Probe \ ’ J r
Mounting ————% W
System Y _
Adjustable
Stopper/Seal
Plate
Sub-Surface Dual Porewater
C/T Probe > Probes

Figure 2-1. Typical Trident Probe configuration showing sensor and water sampling
probes, push-pole, DGPS unit. See the description in Section 2.1 and Figure 2-2 for the

actual configuration for this study.



Figure 2-2. Actual configuration of the Trident Probe for the Rockford survey showing
water sampling probe (behind on left), subsurface liquid-tip sensor probe (in front on

right), and surface water sensor.



Study Area

Figure 2-3. General study area vicinity in Rockford, Illinois for the Trident survey.
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Figure 2-4. Target sampling stations for the Trident survey at the Rockford site. Labels
indicate transect numbers and scale is in feet. Figure provided by CH2M Hill.



3 RESULTS

3.1 DATA QUALITY RESULTS

The quality assurance (QA) objective of this field investigation was to collect data of
known and adequate quality to meet the project objectives. The QA processes included
the application of: (1) appropriate field techniques; (2) appropriate analytical methods;
and (3) measurement objectives for precision, accuracy, representativeness,
completeness, and comparability (PARCC). Results for the QA objectives for the Trident

measurements are summarized below.

3.1.1 TRIDENT DATA QUALITY

Precision

Precision for the Trident sensors including the subsurface temperature sensor, and the
surface water temperature and conductivity sensors was assessed on the basis of replicate
analysis performed under controlled laboratory conditions. Sensor replicates consisted of
a minimum of six individual measurements for each standard. Results for the Trident
laboratory precision were generated for replicate measurements of three separate National
Institute of Standards and Technology (NIST) conductivity standards and three fixed
temperature water baths monitored by a NIST thermometer. Laboratory relative standard
deviations (RSDs) ranged from 0.02 — 0.04% of full scale for the Trident subsurface
temperature sensor (Table 3-1) and from 0.01 — 0.02% of full scale for the surface water
temperature sensor (Table 3-2).RSDs ranged from 0.0 — 1.5% of full scale for the Trident
surface water conductivity sensor (Table 3-3) and from 0.0 — 0.0% of full scale for the
surface water conductivity sensor (Table 3-4). These ranges of variation are generally 1-3
orders of magnitude lower than the variations observed at the site. Precision for the
Myron model 6B meter used for the subsurface conductivity and additional water quality
measurements in the field are shown in Table 3-5 based on the manufacturers

specifications.

Accuracy
For Trident temperature and conductivity sensors, accuracy was established by applying

laboratory calibrations. Calibration curves for the subsurface and surface water



temperature sensors are shown in Figure 3-1 and Figure 3-2. Calibration curves for the
subsurface and surface water conductivity sensors are shown in Figure 3-3 and Figure
3-4. Based on the calibrations, accuracy (Relative Percent Difference [RPD]) averaged
within <0.03% of full scale for the temperature sensors, and within <1.0% of full scale
for the conductivity sensors. Accuracy for the Myron model 6B meter used for water

quality measurements in the field are shown in (Table 3-5) based on the manufacturers

specifications.

Representativeness

The representativeness is an expression of the degree to which sample data accurately
represent the characteristics of a population, parameter variations at a sampling point, or
an environmental condition that they are intended to represent. Representativeness was
maximized by (1) selecting the appropriate number of samples and sampling locations,
and (2) using appropriate and established sample collection, handling, and analysis

techniques to provide information that reflects actual site conditions.

Representativeness for the Trident sensor sampling is limited to locations within the
spatial and temporal domains of the study. Spatially, measurements were limited to the
pre-designated sampling grid offshore from the Southeast Rockford Groundwater
Contamination site and thus are only representative of this area. Further, measurements
could not always be obtained in the rocky areas of the shoreline most often along the
outer stations of the transects, and thus there was a limited amount of data to represent
these areas. Vertically, the measurements are only representative of the shallow
subsurface conditions at depths of 12 inches and the water column just above the
sediment interface at a height of 4 inches. Temporally the data represent a snap shot in
time limited to the period of data collection during mid-July 2014. Conditions are likely

to vary seasonally and on other time scales.

Representativeness of porewater samples was evaluated by measuring water quality
following the sample purge and at the conclusion of sample collection process. Water
quality conditions representative of porewater generally reflect lower pH and/or ORP
relative to surface water. Water quality measurements are presented and discussed in the

field sampling results section below. Porewater samples were only collected at a subset of

10



locations on the sampling grid, and this selection process was based on the Trident sensor
readings and other qualitative factors. The goal of the station selection was to sample at
locations that showed the strongest indication of potential groundwater discharge
(greatest differences in temperature and conductivity between surface water and

porewater), and also provided some spatial diversity in the sampling area.

Completeness
Completeness assesses the amount of valid data obtained from a measurement system

compared to the amount of data required to achieve a particular statistical level of
confidence or in relation to the data required to achieve the project objectives. The
percent completeness was calculated as the number of samples yielding acceptable data
divided by the total number of samples planned to be collected and multiplied by 100.
The total number of target stations was 240. Results for completeness were assessed for
the Trident sensor data based on the number of stations where sampling was attempted.
Sampling was attempted at a total of 92 target locations for a completeness of 38%. Of
these 92 stations, acceptable data were obtained at a total of 37 stations. Of the remaining
203 target stations, 1 was in an inaccessible (probe refusal), and 148 were not visited
because the sampling period of 5 days was insufficient. In addition to the sensor data,
porewater and surface water samples were also collected. The project plan called for a
total of 10 sample locations to be selected based on the sensor survey results. During the
survey, this was expanded and a total of 13 porewater and 14 surface water samples were
collected. Since this exceeds the target of 10, the completeness for the water sampling

survey was >100%.

Comparability

Comparability is a qualitative parameter that expresses the degree of confidence that one
data set may be compared to another. This goal was achieved through the use of (1)
standardized techniques to collect and analyze samples, and (2) appropriate units to
report analytical results. The comparability of the data was maximized by using standard
analytical methods when possible, reporting data in consistent units, reporting data in a
tabular format, and by validating the results against commonly accepted methodologies
and target limits.
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Temp Bath Trident Probe - 1001
(©) Raw (C) Cal (C) Residual (C) | RPD (% FS) | RSD (% FS)
15.0 14.751 15.009 -0.009 0.03% 0.02%
15.0 14.740 14.998 0.002 0.01%
15.0 14.746 15.004 -0.004 0.01%
21.0 20.646 20.982 0.018 0.07% 0.04%
21.0 20.654 20.990 0.010 0.04%
21.0 20.669 21.006 -0.006 0.02%
27.0 26.590 27.005 -0.005 0.02% 0.04%
27.0 26.597 27.012 -0.012 0.05%
27.0 26.578 26.993 0.007 0.03%
Calibration Coefficients Min: 0.01% 0.02%
Slope 1.013 Max: 0.07% 0.04%
Offset 0.062 Awg: 0.03% 0.03%

| Full Scale = 27.0 |

Table 3-1. Temperature calibration results for the Trident subsurface (12”) liquid-tip
probe. Temperatures reported in degrees Celsius (C) and relative standard deviations and

percent differences reported as percent of full scale (%FS).

Temp Bath Trident Reference #1018
(©) Raw (C) Cal (C) Residual (C) | RPD (% FS) | RSD (% FS)
15.0 14.812 15.007 -0.007 0.02% 0.02%
15.0 14.807 15.002 -0.002 0.01%
15.0 14.802 14.997 0.003 0.01%
21.0 20.780 20.999 0.001 0.00% 0.01%
21.0 20.776 20.995 0.005 0.02%
21.0 20.778 20.997 0.003 0.01%
27.0 26.757 27.000 0.000 0.00% 0.01%
27.0 26.758 27.001 -0.001 0.00%
27.0 26.761 27.004 -0.004 0.01%
Calibration Coefficients Min: 0.00% 0.01%
Slope 1.004 Max: 0.02% 0.02%
Offset 0.135 Avg: 0.01% 0.01%

| FullScale =~  27.0 |

Table 3-2. Temperature calibration results for the Trident surface water probe.
Temperatures reported in degrees Celsius (C) and relative standard deviations and

percent differences reported as percent of full scale (%FS).
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NIST Standard Trident Probe - 1001
Raw NIST Raw Probe Cal Probe Residual
(mS/cm) Temp (C) (mS/cm) (mS/cm) (mS/cm) RPD (% FS) | RSD (% FS)
0.084 25.808 0.161 0.105 -0.021 0.3% 0.0%
0.084 25.797 0.159 0.104 -0.020 0.3%
0.084 25.801 0.158 0.103 -0.019 0.3%
1.413 26.808 2.271 1.482 -0.069 1.0% 0.1%
1.413 26.838 2.281 1.488 -0.075 1.1%
1.413 26.921 2.288 1.493 -0.080 1.1%
7 26.563 10.570 6.896 0.104 1.5% 1.5%
7 26.587 10.653 6.950 0.050 0.7%
7 26.63 10.888 7.103 -0.103 1.5%
Calibration Coefficients Min 0.3% 0.0%
Slope | 0.652 Max 1.5% 1.5%
Awg 0.9% 0.5%
[Full Scale 7|

Table 3-3. Conductivity calibration results for the Trident subsurface (12”) liquid-tip

probe. Conductivities reported in millisiemens per centimeter (mS/cm) and relative

standard deviations reported as percent of full scale (%FS).

NIST Standard Trident Reference #1018
Raw NIST Raw Ref Cal Ref Residual StDev Res
(mS/cm) Temp (C) (mS/cm) (mS/cm) (mS/cm) RPD (% FS) (mS/cm)
0.084 26.151 0.149 0.089 -0.005 0.1% 0.0%
0.084 26.183 0.149 0.089 -0.005 0.1%
0.084 26.214 0.149 0.089 -0.005 0.1%
1.413 27.614 2.380 1.414 -0.001 0.0% 0.0%
1.413 27.625 2.379 1.413 0.000 0.0%
1.413 27.664 2.376 1.412 0.001 0.0%
7 26.828 11.785 7.002 -0.002 0.0% 0.0%
7 26.843 11.785 7.002 -0.002 0.0%
7 28.831 11.777 6.997 0.003 0.0%
Calibration Coefficients Min 0.0% 0.0%
Slope | 0.594 Max 0.1% 0.0%
Awg 0.0% 0.0%
[Full Scale 7|

Table 3-4. Conductivity calibration results for the Trident surface water probe.

Conductivities reported in millisiemens per centimeter (mS/cm) and relative standard

deviations reported as percent of full scale (%FS).
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Sensor Range Precision Accuracy
Temperature 32 - 160 °F 0.1°F +0.1°F
0 - 9999 uS/cm 0.01 (<100 pS/cm)
Conductivity 10 - 200 mS/cm 0.1 (<1 mS/cm) + 1% of reading
5 Autoranges 1.0 (>1 mS/cm)
0-9999 ppm 0.01 (<100 ppm)
TDS 10 - 200 ppt 0.1 (<1 ppt) + 1% of reading
5 Autoranges 1.0 (>1 ppt)
pH 0-14 0.01 0.01
ORP + 999 mV +1mV +1mV

Table 3-5. Specifications for the Myron model 6B water quality meter.
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Figure 3-2. Trident surface water temperature sensor calibration.
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Figure 3-3. Trident subsurface (12”) liquid tip conductivity sensor calibration.
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3.2 FIELD SAMPLING RESULTS

3.2.1 TRIDENT SENSOR SURVEY

Trident sensor readings were successfully collected at 37 stations (Figure 3-5).
Temperature and conductivity sensor readings were recorded for surface water at 4” ags,
and at a subsurface depth of 12 bgs. Sensor readings for each station are shown in Table
3-6 and provided in tabular form in the electronic data deliverable file “Rockford Trident
Survey EDD 080614 .x1sx.” Results are summarized below for the in-situ Trident
temperature sensor measurements and the small volume Myron meter conductivity
measurements. Trident liquid-tip conductivity measurements are included in the
electronic deliverable and correlated closely to the Myron meter measurements at most

stations.

Surface Water Sensors (4” ags)

Surface water temperatures ranged from 21.073 to 24.023 °C with the lowest reading at
station SOUTH-46-25, the highest at station SOUTH-4-50a, and an overall average of
22.553 °C. The range of surface water temperatures at the site was fairly narrow,
spanning ~2-3 °C, Surface water did not show a clear trend along the river, though there
was a weak trend toward warmer temperatures at the shallower stations near the
shoreline. Surface water conductivities ranged from about 588.2 to 953 puS/cm with the
lowest conductivity at station SOUTH-18-7, the highest at station SOUTH-45-50, and an
overall average of 627.8 uS/cm. Surface water conductivities were fairly uniform across
the study area with the majority of stations in the range of 600-700 puS/cm with selected

stations showing higher conductivities in the south.

Subsurface Sensors (12 bgs)

Trident subsurface temperatures ranged from 18.711 to 23.378 °C with the lowest reading
at station SOUTH-14-25, the highest at station NORTH-1-50, and an overall average of
21.577 °C. Shallow subsurface temperatures were consistently lower than surface water
temperatures across the site (37 of 37 stations). Subsurface temperatures did not show a
significant trend along river, but as with surface water showed a weak trend toward

warmer temperatures in shallower water. Shallow subsurface conductivities ranged from
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about 573.9 to 2428 uS/cm with the lowest conductivity at station SOUTH-50-50, the
highest at station SOUTH-53-5, and an average of 981 uS/cm. Subsurface conductivities

were generally higher than surface water conductivities across the site (33 of 37 stations).

Porewater vs. Surface Water Conductivity and Temperature Contrast

The temperature and conductivity contrast between surface water and subsurface
porewater was used as an indicator of potential groundwater discharge zones. At many
fresh water sites, long residence times and interaction of ground water with subsurface
soils results in conductivities higher than those observed in surface waters. During
summer months, differential heating of surface water and groundwater tends to lead to
cooler temperatures in groundwater. Thus stations with subsurface conductivity elevated
relative to surface water and/or subsurface temperatures cooler than surface water were

considered to be potentially influenced by groundwater discharge.

Conductivity contrast (calculated as the surface water conductivity from the Myron meter
subtracted from the porewater conductivity from the Myron meter) ranged from a low of
-72.7 uS/cm at station SOUTH-50-50 to a high of 1770.5 uS/cm at station SOUTH-53-5,
where positive values indicate porewater greater than surface water consistent with
potential groundwater discharge. Areas of highest conductivity contrast were
concentrated in the central and southern portions of the site especially closer to shore
(Figure 3-6).

The magnitude of temperature contrast (calculated as the surface water temperature from
the in situ Trident sensor subtracted from the porewater temperature from the Trident
sensor) ranged from a high of -3548 °C at station SOUTH-14-25 to a low of -0.061 °C at
station SOUTH-46-25, where negative values indicate porewater less than surface water
consistent with potential groundwater discharge. Areas of highest temperature contrast

were concentrated in the central portion of the site (Figure 3-7).
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Figure 3-5. Locations of the Trident sensor survey stations.
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Distance Water Measurements Field Notes
Long GPS "
. from |Lat(degrees . Column Trident Probe Ultrameter
Transect Area Date-Time (degrees W [ Acc. |Medium .
Shore N NADS83) NADS3) (cm) Depth Cond Temp Cond Temp H ORP TDS Sediment Type General Comments
(feet) (feet) | (uS/cm) (°c) (uS/cm) (°c) P (mV) (mg/L)
SW - R R R R R R R
7/14/14 13:45 25 NR NR NR Rocky Refusal
PW R R R R R R R
7/14/14 11:55 50 42.2504400 | 89.1029108 65 SW 54 600 23.557 594.2 2.2 7.9 227 2708 Rocky Trident plate ~2" ags
1 Reference PW 756 23.378 627.4 25.7 7.99 202 291.5
North
(North) 7/14/14 10:00 75 42.2504700 | 89.1030081 68 SW 22 397 23.302 672.4 238 7.9 235 322 Rocky 12" achieved
PW 773 23.042 729.8 24.1 7.85 202 352.9
W NR 23.372 2.2 24.1 .01 177 270. High k to SW
7/14/1410:38 | 100 | 42.2504703 | 89.1030769 | 66 2 298 33 292 89 0.2 Rocky igh cond w/ bouce back to s
PW 1209 22.990 790.2 24.2 7.72 172 383.0 conditions
SW 2.7 610 21.748 672.5 24.2 7.99 164 312.5
7/17/14 12:00 18 42.2487708 | 89.1033567 81 Clay 12" achieved; 2-probe configuration
PW 766 20.573 675.7 23.6 7.33 -24 322.4
7/17/14 12:25 25 42.2487758 | 89.1033878 68 SW 33 R R R R R R R Rocky Refusal
PW R R R R R R R
Ref
3 eterence 7/17/14 12:30 50 42.2487514 | 89.1034961 54 SW 4.2 R R R R R R R Rocky Refusal
(North) PW R R R R R R R
7/17/1412:35 75 42.2487639 | 89.1033583 54 SW 43 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 5.8 R R R R R R R
7/17/14 12:40 100 42.2488069 | 89.1033822 52 Rocky Refusal
PW R R R R R R R
SW 1.2 608 21.486 604.8 21.0 7.68 177 279
7/17/14 21:30 18 42.2462283 | 89.1038928 120 Clay 12" achieved; 2-probe configuration
PW 771 21.398 774.8 20.8 7.04 -79 376.5
7/17/14 10:10 25 42.2462506 | 89.1039200 79 SW 3> R R R R R R R Rocky Refusal
PW R R R R R R R
Ref
5 CIerence | 7/17/1410:15 50 | 42.2463044 | 891040064 | 67 i 42 R R R R R R R Rocky Refusal
(North) PW R R R R R R R
7/17/14 10:20 75 42.2463189 | 89.1040603 67 SW 45 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 5.1 R R R R R R R
7/17/1410:25 100 42.2463733 | 89.1041744 68 Rocky Refusal
PW R R R R R R R
W 4. 1 22.662 3 20.1 .12 1 272. k:
7/15/14 14:35 25 42.2403631 | 89.1057353 120 S 0 &0 €6 5933 0 8 & 5 Sand w/rocks 12" achieved; 2-probe configuration
PW 984 21.788 792.5 19.7 7.03 -77 385.3 underneath
7/15/14 15:10 50 42.2403533 | 89.1058339 120 SW 55 R R R R R R R Rocky Refusal
2 Plume PW R R R R R
South X
(South) 7/15/1415:15 75 42.2403553 | 89.1059125 150 SW 56 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 5.6 R R R R R R R
7/15/14 15:20 100 42.2403503 | 89.1060031 110 Rocky Refusal
PW R R R R R R R

Table 3-6. Trident sensor and water quality results for surface water and subsurface porewater at each station.
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Distance Water Measurements Field Notes
Long GPS 1
. from |Lat(degrees . Column Trident Probe Ultrameter
Transect Area Date-Time (degreesW | Acc. |Medium .
Shore N NADS3) NADS3) (cm) Depth Cond Temp Cond Temp H ORP TDS Sediment Type General Comments
(feet) (feet) | (uS/cm) (°c) (uS/cm) (°c) P (mv) [ (mg/L)
SW NR R R R R R R R
7/14/14 16:15 25 NR NR NR Rocky Refusal
PW R R R R R R R
7/14/1415:15 50a NR NR NR SW 5.5 602 24.023 597.3 25.4 7.99 196 272.4 Hard sand, with (12" achieved; pgoryleld (no
PW 982 22.452 - - - - - softer layer beneath [Ultrameter readings on PW)
7/14/1415:45 50b 42.2394347 | 89.1053775 110 SW 5.7 601 22.939 597.7 23.7 7.99 202 272.3 |[IRocky surface, sandy 10" achieved
2 Plume PW 983 22.578 841.6 23.3 7.43 200 409.3 beneath
South
(South) 7/18/14 9:00 66 42.2394589 | 89.1054656 140 SW 22 610 21.636 6044 20 814 218 2788 Sandy with rocks [12" achieved; 2-probe configuration
PW 1108 21.182 897.5 20.1 7.31 213 484.3
7/14/14 14:50 75 | 422303892 | £9.1054247 | 110 |-rn &l 29 |.23990 | 2968 20 1 810 100 12744 1 Rockywithsome |j,u, pieved
PW 982 22.612 967.1 25.6 7.27 171 471.5 sand
SW 6.3 600 23.924 593.3 24.7 7.91 210 270.6 Rocky with some . ,
7/14/14 14:25 100 42.2393508 | 89.1054981 60 Trident plate ~2" ags
PW 630 22.897 593.7 24.3 7.71 197 270.0 sand
SW 4.2 605 22.452 623.3 19.9 8.1 151 290.9
7/15/14 13:00 15 42.2380847 | 89.1039817 52 Sandy mud 12" achieved; 2-probe configuration
PW 1114 19.437 1053 19.1 7.02 0 518.2
7/15/14 13:30 50 42.2380289 | 89.1041147 76 SW NR R R R R R R R Rocky Refusal
3 Plume PW R R R R R R R
South
(South) | 5 15/1413:35 75 | 42.2380064 | 89.1041906 | 58 SW 6.1 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 6.5 R R R R R R R
7/15/14 13:40 100 42.2380192 | 89.1042483 74 Rocky Refusal
PW R R R R R R R
SW 3.9 601 22.325 593.8 19.1 7.84 224 278.2
7/15/14 11:00 25 42.2371608 | 89.1031303 71 Soft sand 12" achieved; 2-probe configuration
PW 2148 19.98 1862 17.5 7.2 -44 931.8
7/15/14 11:40 50 42.2371211 | 89.1032114 59 SW >8 R R R R R R R Rocky Refusal
10 Plume PW R R R R R R R
South
(South) 7/15/14 11:45 75 42.2370883 | 89.1032792 58 SW 60 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 6.6 R R R R R R R
7/15/1411: 1 42.237 .1 11 Rock: Refusal
'/15/ 50 00 370853 | 89.10338. 58 W R R R R R R R ocky efusa
SW 4.8 600 22.259 590 18.1 8.17 153 270.2
7/18/14 12:45 25 42.2358803 | 89.1017694 150 Sandy 12" achieved
PW 1315 18.711 1185 16.6 7.15 166 585.8
7/15/14 10:10 50 42.2358428 | 89.1018608 68 SW NR R R R R R R R Rocky Refusal
PW R R R R R R R
7/15/1410:15 75 42.2358233 | 89.1019403 67 SW NR R R R R R R R Rocky Refusal
14 Plume PW R R R R R R R
South
(South) | - 15/141000 | 100 | 422358330 | 891000117 | 67 SW NR R R R R R R R Rocky Refusal
PW R R R R R R R
7/18/14 17:45 50 42.2357933 | 89.1018797 120 SW 5.5 613 22.885 608.5 24.8 8.19 216 280.1 Rocky only 6-8 ach!eved_after hammering;
PW 1271 22.441 850.2 26.1 7.37 211 398.7 1-probe configuration
SW 5.5 613 22.868 626.3 26.4 8.17 204 290.2 only 6-8" achieved after hammering;
7/18/1417:15 75 42.2358175 | 89.1019508 60 Rock
/18/ PW 170 | 22543 | 776.6 25.9 7.6 19% | 375.8 ocky just did parameters

Table 3 6. (cont.)
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Distance Water Measurements Field Notes
Long GPS 1
. from |Lat(degrees . Column Trident Probe Ultrameter
Transect Area Date-Time (degreesW | Acc. |Medium .
Shore N NADS3) NADS3) (cm) Depth Cond Temp Cond Temp H ORP TDS Sediment Type General Comments
(feet) (feet) | (uS/cm) (°c) (uS/cm) (°c) P (mv) | (mg/L)
SW 2.3 596 21.289 588.2 17.9 7.98 211 269.2 Rocks with sand on § . . .
7/15/149:15 7 42.2341328 | 89.1009814 120 12" achieved; 2-probe configuration
PW 1265 21.193 1190 17.8 7.01 -57 587.7 | top; hard clay about
7/15/14 10:05 25 42.2341189 | 89.1010342 120 SW 3.2 R R R R R R R Rocky Refusal
PW R R R R R R R
7/15/14 10:10 50 42.2341181 | 89.1011458 67 SW 6.2 R R R R R R R Rocky Refusal
18 Plume PW R R R R R R R
South
(South) 7/15/14 10:20 75 42.2341319 | 89.1012369 67 SW 70 R R R R R R R Rocky Refusal
PW R R R R R R R
7/15/1410:25 100 42.2341289 | 89.1013217 67 SW 8.0 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 8.4 612 22.836 606.3 26.4 8.29 153 277.7 12" acheieved after hammering; 2-
7/18/14 15:55 75 42.2342089 | 89.1012992 130 Rocky ) .
PW 1421 22.248 969.4 25.7 7.9 148 471.8 probe configuration
SW 4.5 594 21.72 589.1 19.6 8.05 169 269.9
7/16/14 11:15 25 42.2323597 | 89.1007161 65 Gravelly sand 12" achieved; 2-probe configuration
PW 726 21.33 625.8 19.8 8.13 154 292.2
7/16/14 12:00 50 42.2323675 | 89.1008042 57 SW 6 R R R R R R R Rocky Refusal
- Plume PW R R R R R R R
South
(South) | 16714 12:05 75 | 422323031 | 891008969 | 89 |- &3 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 6.8 R R R R R R R
7/16/14 12:10 100 42.2322983 | 89.1009639 89 Rocky Refusal
PW R R R R R R R
SW 1.8 588 22.48 618.7 26.6 7.4 236 287.2
7/16/14 14:30 2 42.2306953 | 89.1002567 120 Hard clay 12" achieved; 2-probe configuration
PW 753 20.709 1027 24.7 7.2 212 502.2
Plume 7/16/14 12:40 25 42.2305892 | 89.1003172 79 SW >0 R R R R R R R Rocky Refusal
PW R R R R R R R
(South) - SW 4.4 R R R R R R R
26 island back | 7/16/14 12:45 50 42.2305633 | 89.1003917 89 ° Rocky Refusal
channel PW R R R R R R R
area | 7/16/141320 | 75 | 422305531 | 89.1005014 | 120 |t 33 295 22070 | 5887 | 22 | BA1 | 155 | 2686 | Clayeywithalittle |1, pieved; 2-probe configuration
PW 815 21.064 724.8 22.2 8.09 163 350.7 sand
SW NA NA NA NA NA NA NA NA .
100 NA NA NA - Inaccessible
PW NA NA NA NA NA NA NA
SW 2.0 598 22.543 616.5 23.8 7.92 211 284.9
7/16/14 16:15 2 42.2289197 | 89.1007089 120 Hard Clay 12" achieved; 2-probe configuration
PW 850 21.546 597 23.7 8.33 177 273.2
7/16/14 16:55 25 42.2289067 | 89.1007883 83 SW >0 R R R R R R R Rocky Refusal
PW R R R R R R R
Pl
30 UM 2/16/14 17:00 50 | 422289094 | 89.1008828 | 92 SW 2.2 R R R R R R R Rocky Refusal
(South) PW R R R R R R R
7/16/14 17:05 75 42.2289225 | 89.1009669 63 SW >4 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 5.5 R R R R R R R
7/16/1417:10 100 42.2289481 | 89.1010442 63 Rocky Refusal
PW R R R R R R R

Table 3 6. (cont.)
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Distance L PS Water Measurements Field Notes
. from |Lat(degrees ong . Column Trident Probe® Ultrameter
Transect Area Date-Time (degreesW | Acc. |Medium .
Shore N NADS3) NADS3) (cm) Depth Cond Temp Cond Temp H ORP TDS Sediment Type General Comments
(feet) (feet) | (us/cm) (°c) (uS/cm) (°c) P (mV) | (mg/L)
SW 3.0 601 23.935 592.9 233 8.02 165 270.8 Silty, mud/clay . s
7/14/14 18:05 2 42.2278283 | 89.1007558 83 Achieved 12"
PW 1077 21.370 923.0 233 7.07 -121 450.8 w/sandy
7/14/1417:35 2 42.2278239 | 89.1008128 66 SW 4.6 602 23.932 596.5 23.7 7.90 191 273.7 Sandy Achl_eved ?2 with 1-probe
PW 864 22.316 797.5 23.6 7.14 -13 386.7 configuration
Pl
32 ume 7/14/14 17:30 50 NR NR NR SW NR R R R R R R R Rocky Refusal
(South) PW R R R R R R R
7/14/14 17:00 75 NR NR NR SW NR R R R R R R R Rocky Refusal
PW R R R R R R R
SW NR R R R R R R R
7/14/14 17:2! 1 NR NR NR Rock: Refusal
114/ 5 00 PW R R R R R R R ocky eusa
SW 3.9 598 22.45 597.2 22.4 7.94 212 273.7 Rock t ft
7/16/14 18:00 25 | 422269967 | 89.1004139 | 74 Ocky 0N tOP, SOt 1 1 achieved; 2-probe configuration
PW 737 21.575 684.5 22.5 7.41 -4 328.1 clay shallow and
7/16/14 18:30 50 42.2269761 | 89.1005206 60 SW 37 R R R R R R R Rocky Refusal
3 Plume PW R R R R R R R
South
(South) 7/16/14 18:35 75 42.2269769 | 89.1006258 54 SW 6.7 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 7.1 R R R R R R R
7/16/14 18:40 100 42.2269317 | 89.1006472 60 W R R R R R R R Rocky Refusal
SW 1.9 599 22.292 594.7 21.6 7.78 206 280.8 |[Rocky sand withclay |, _, . ' .
7/16/14 19:15 5 42.2255606 | 89.0992267 76 12" achieved; 2-probe configuration
PW 756 21.214 1158.0 22 6.82 -66 569.8 underneath
7/16/14 18:50 25 42.2255325 | 89.0992850 84 SW 4.3 R R R R R R R Rocky Refusal
PW R R R R R R R
7/16/14 19:50 50 42.2254889 | 89.0994014 82 SW 28 R R R R R R R Rocky Refusal
PW R R R R R R R
Pl
38 ume 7/16/14 19:55 75 42.2254686 | 89.0994336 82 SW 6.2 R R R R R R R Rocky Refusal
(South) PW R R R R R R R
7/16/14 20:00 100 42.2254506 | 89.0995247 82 SW 63 R R R R R R R Rocky Refusal
PW R R R R R R R
7/18/1414:55 50 42.2256083 | 89.0994289 120 SW 4.7 613 22.872 607.4 24.4 8.15 195 281.8 Slight sand over rock 12' achr-zle\{ed afFer hammering; 2-
PW 697 21.935 598.3 24.7 7.68 182 273.6 probe configuration
SW 5.1 612 22.627 609.1 25.1 8.18 189 281.9 12" acheieved after hammering; 2-
7/18/14 14:05 75 42.2256283 | 89.0995708 59 Rock
nid PW 737 | 21735 | 6372 | 248 | 765 | 181 | 2978 ocky probe configuration
SW 3.1 608 22.221 607.9 26 8.13 138 279 . . . . .
7/17/14 13:40 25 42.2240981 | 89.0979103 59 clay withsilt 12" achieved; 2-probe configuration
PW 2501 21.911 2222 25.5 6.83 -144 1112
7/17/14 14:20 50 42.2240303 | 89.0979947 58 W 64 R R R R R R R Rocky Refusal
2 Plume PW R R R R R R R
South .
(South) 1 2/17/1414:25 75 | 42.2239892 | 89.0980858 | 58 SW 72 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 7.2 R R R R R R R
7/17/14 14:30 100 42.2239564 | 89.0981311 57 Rocky Refusal
PW R R R R R R R

Table 3 6. (cont.)
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Distance Water Measurements Field Notes
from |Lat(degrees Long GPS Column id be! Ultrameter
Transect Area Date-Time 8 (degreesW | Acc. |Medium Trident Probe .
Shore N NADS3) NADS3) {cm) Depth Cond Temp Cond Temp H ORP TDS Sediment Type General Comments
(feet) (feet) | (us/em) | ) | ws/em) | g P (mv) | (mg/)
SW 2.1 861 21.073 845.4 25.9 7.78 153 410 12" achei d; 2-prob
7/17/14 15:10 25 | 422231169 | 89.0950328 | 91 sandy clay acheieved; s-probe
PW 1664 21.012 1485 25.9 6.77 73 733.2 configuration
7/17/1415:55 50 42.2231014 | 89.0961192 70 SW 3.2 1019 22.38 953 25.9 7.75 199 464.9 Sandy clay 12' a.chele_ved; 2-probe
6 Plume PW 1417 20.829 1120 25.2 6.94 -139 548.3 configuration
South " ; Y
(South) 7/17/14 16:45 75 222230411 | 89.0961619 63 SW 5.1 608 22.507 609.2 243 7.73 211 297.8 Sand 12 écheleyed, 2-probe
PW 701 21.64 635.8 24.7 7.26 -114 297.2 configuration
SW 7.3 608 22.372 608.7 24.2 7.94 193 280.2 12" acheieved; 2-probe
7/17/1417:35 100 42.2229714 | 89.0961617 11 Sand with rock
7/ PW 717 | 22005 | 6028 | 240 | 777 | 181 | 2798 and with roc | onfiguration
SW 3.6 670 21.922 664.7 23.8 7.88 179 315.3 . . .
7/18/1411:25 25 42.2216803 | 89.0948281 60 Gravelly 12" achieved; 2-probe configuration
PW 2212 21.372 1135 24.1 6.91 -113 556.7
7/18/14 12:40 25 42.2216753 | 89.0948311 56 W 3.2 670 222 6047 27 81 133 3151 Gravel above sand |12" achieved; 2-probe configuration
PW 11650 21.359 1939 24.8 6.89 -134 964.4
Pl i
50 Ume 718/14 11:45 50 | 42.2216592 | 89.0949475 | 58 SW 6.0 652 22006 |... 6406 27 8.28 22 304 Rockywithsand | .. . 1ieved; 2-probe configuration
(South) PW 677 21.373 573.9 24.4 7.19 -104 258.4 underneath
7/18/1412:00 75 | 42.2216131 | 89.0950433 | 56 W 74 616 22214 | 6319 2 813 179 2947 | Rockywithsand 1,00 icved; 2-probe configuration
PW 1022 21.467 805.6 24.5 7.13 -114 392.3 underneath
SW 8.4 R R R R R R R
7/18/14 12:1 1 42.221617! .095102: Rock: Refusal
/18/ 0 00 6175 | 89.0951028 56 W R R R R R R R ocky efusa
SW 15 644 21.638 657.5 21.6 7.77 230 311.5 12" achei d; 2-prob
7/18/14 10:20 s | 422203408 | 89.0046672 | 130 Hard Clay acheieved; -probe
PW 2686 20.644 2428 21.8 6.82 -110 1221 configuration
7/18/14 10:05 25 42.2203553 | 89.0947406 67 SW 30 R R R R R R R Rocky Refusal
PW R R R R R R R
Pl
53 ume 7/18/14 10:50 50 42.2203731 | 89.0948583 57 SW 22 R R R R R R R Rocky Refusal
(South) PW R R R R R R R
7/18/1410:55 75 42.2203600 | 89.0949603 56 SW 34 R R R R R R R Rocky Refusal
PW R R R R R R R
SW 4.3 R R R R R R R
7/18/14 11:00 100 42.2203503 | 89.0950364 55 Rocky Refusal
PW R R R R R R R

Table 3 6. (cont.)

31



This page intentionally left blank.

32



3.2.2 TRIDENT WATER QUALITY

Ancillary water quality measurements for porewater and surface water were successfully
collected at 37 stations. Ancillary water quality parameters including TDS (calculated
from conductivity), pH, and ORP were measured for surface water at 4” ags, and at a
subsurface depth of 12” bgs using the Myron meter. Water quality results for each station
are shown in Table 3-6 and are provided in tabular form in the electronic data deliverable
file “Rockford Trident Survey EDD 080614.xIsx.” The water quality results were
recorded at the end of the purge period for the Trident sensor readings. Results are

summarized below.

Surface Water Quality (4” ags)

Surface water TDS ranged from 268.6 to 464.9 ppm with an overall average of 292.1
ppm. TDS in the Myron is calculated directly from conductivity and thus followed the
same trends as described above. Surface water ORP ranged from 99 to 236 mv with the
lowest reading at station SOUTH-50-50, the highest reading at station SOUTH-26-2, and
an overall average of 186.6 mv. All stations all had positive ORP >99 mv consistent with
expectations for surface water. Surface water pH ranged from 7.40 to 8.29 with the
lowest reading at station SOUTH-26-2, the highest reading at station SOUTH-18-75, and
an overall average of 7.99. This range is generally consistent with expectations for

surface water in riverine systems.

Subsurface Porewater Quality (12” bgs)

Subsurface TDS ranged from 258.4 to 1221 ppt with an overall average of 478.5 ppm.
TDS in the Myron is calculated directly from conductivity and thus followed the same
trends as described above. Subsurface ORP ranged from -144 to 213 mv with the lowest
reading at station SOUTH-42-25, the highest reading at station SOUTH-4-66, and an
overall average of 52 mv. About half of the stations had negative ORPs consistent with
reducing porewater conditions. The remainder had positive ORPs consistent with more
oxidizing conditions likely as a result of the rocky substrate and lack of significant
accumulation of organic matter. Subsurface water pH ranged from 6.77 to 8.33 with the
lowest reading at station SOUTH-46-25, the highest reading at station SOUTH-30-2, and

an overall average of 7.35. On average, subsurface pH was lower than surface water and
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the majority (34 of 37) stations had lower pH in the shallow subsurface porewater than in

the surface water.

3.2.3 TRIDENT POREWATER AND SURFACE WATER SAMPLING

Porewater samples were successfully collected at a total of 13 target stations (NORTH-
03-18, SOUTH-02-25, SOUTH-08-15, SOUTH-14-25, SOUTH-14-50, SOUTH-18-7,
SOUTH-18-75, SOUTH-26-2, SOUTH-26-75, SOUTH-38-5, SOUTH-46-25, SOUTH-
46-50, SOUTH-53-5), and surface water samples were collected at 14 target stations
(same as porewater station plus North-05-18). Results for the porewater sampling are

shown in Table 3-7 and Figure 3-8.
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Distance Lat (degrees Long GPS Acc Sample
Transect Area Date-Time from Shore & (degrees W | Medium | Volume
N NADS3) (cm)
(feet) NADS83) (ml)
Ref SW 370
3 eTerence 1 2/17/14 12:00 18 42.2487708 | 89.1033567 | 81
(North) PW 370
Ref SW 370
5 ererence | 211714 21:30 18 42.2462283 | 89.1038928 | 120
(North) PW NS
Plume SW 370
2 7/15/14 14:35 25 42.2403631 | 89.1057353 120
(South) PW 370
Plume SW 370
8 7/15/14 13:00 15 42.2380847 | 89.1039817 52
(South) PW 370
SW 740*
7/18/14 12:45 25 42.2358803 | 89.1017694 150
“ Plume PW 740*
(South) SW 370
7/18/14 17:45 50 42.2357933 | 89.1018797 120
PW 370
SW 1110**
7/15/14 9:15 7 42.2341328 | 89.1009814 120
18 Plume PW 1110**
(South) SW 370
7/18/14 15: 7 42.23420 .1012992 13
/18/ 55 5 89 | 89 0 PW 370
Plume SW 370
7/16/14 14:30 2 42.2306953 | 89.1002567 120
% (South) - PW 370
island back SW 370
7/16/14 13:20 75 42.2305531 | 89.1005014 120
channel area PW 370
Pl SW 370
38 Ume 1 7/16/1419:15 5 42.2255606 | 89.0992267 | 76
(South) PW 370
SW 370
7/17/14 15:10 25 42.2231169 | 89.0959328 91
26 Plume PW 370
South SW 370
( ) 7/17/14 15:55 50 42.2231014 | 89.0961192 70
PW 370
Plume SW 370
53 7/18/14 10:20 5 42.2203408 | 89.0946672 130
(South) PW 370

*Doulbe volume for field duplicate station

**Triple volume for MS/MSD station

Table 3-7. Water sampling results.
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-89.12

-89.115
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Figure 3-8. Location of water sampling stations.
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Distance Lon Water Measurements Differentials Field Notes
N Lat (degrees 8 GPS Acc. . Column Trident Probe Ultrameter Trident Probe Ultrameter
Transect Area Date-Time from Shore (degrees W Medium N
(feet) N NAD83) NADS3) (cm) Depth Cond T oc Cond T o0 H ORP (mV) TDS Cond T o0 Cond T o0 H ORP (mV) TDS Sediment Type Water Sample General Comments
(feet) (us/ecm) |'€™P (0 (us/ecm) |"®™P (0 P (mg/V) || (us/em) |T€™P a (us/ecm) |'€™P (0 P (mg/L)
7/14/14 13:45 25 NR NR NR sw - R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
W 4 23.557 4.2 25.2 7. 227 270.
7/14/14 11:55 50 42.2504400 | 89.1029108 65 S 5 600 3.55 59 S 95 0.8 Rocky Trident plate ~2" ags
1 Reference PW 756 23.378 627.4 25.7 7.99 202 291.5 156 -0.179 33.2 0.5 0.04 -25 20.7
North 3 . . . .
(North) 7/14/14 10:00 75 42.2504700 | 89.1030081 68 SW 59 597 23302 6724 238 7.95 235 322 Rocky 12" achieved
PW 773 23.042 729.8 24.1 7.85 202 352.9 176 -0.26 57.4 0.3 -0.1 -33 30.9
7/14/14 10:38 100 222504703 | 89.1030769 66 Sw NR 598 23.372 592.2 24.1 8.01 177 270.5 Rocky High ‘czl)nd w/ bouce back to SW
PW 1209 22.990 790.2 24.2 7.72 172 383.0 611 -0.382 198 0.1 -0.29 -5 112.5 conditions
. . . . . . Surf: d . X .
7/17/14 12:00 18 422487708 | 89.1033567 | 81 SW 27 610 21748 | 6725 242 7:99 164 3125 Clay urtace an 12" achieved; 2-probe configuration
PW 766 20.573 675.7 23.6 7.33 -24 322.4 156 -1.175 3.2 -0.6 -0.66 -188 9.9 Porewater
7/17/14 12:25 25 42.2487758 | 89.1033878 68 SW 33 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
3 Reference | . 141230 50 422487514 | 89.1034961 | 54 SW 42 R R R R R R R Rocky Refusal
(North) PW R R R R R R R - - - - - - -
7/17/14 12:35 75 42.2487639 | 89.1033583 54 SW 49 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/17/14 12:40 100 42.2488069 | 89.1033822 52 sw 58 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/17/14 21:30 18 42.2462283 | 89.1038928 120 SW 12 608 21486 604.8 210 7.68 177 279 Clay Surface water only |12" achieved; 2-probe configuration
PW 771 21.398 774.8 20.8 7.04 -79 376.5 163 -0.088 170 -0.2 -0.64 -256 97.5
7/17/14 10:10 25 42.2462506 | 89.1039200 79 SW 35 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
Ref .
5 elerence 1 7/17/14 10:15 50 422463044 | 89.1040064 | 67 SW 4.2 R R R R R R R Rocky Refusal
(North) PW R R R R R R R - - - - - - -
7/17/14 10:20 75 42.2463189 | 89.1040603 67 SW 45 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/17/14 10:25 100 42.2463733 | 89.1041744 68 sw 51 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
X . . 3 A . Sand k Surf: d . X .
7/15/14 14:35 25 422403631 | 89.1057353 | 120 SW 40 601 22662 | 5933 201 8.12 169 2725 and w/ rocks urtace an 12" achieved; 2-probe configuration
PW 984 21.788 792.5 19.7 7.03 -77 385.3 383 -0.874 199.2 -0.4 -1.09 -246 112.8 underneath Porewater
7/15/14 15:10 50 42.2403533 | 89.1058339 120 SW 55 R R R R R R R Rocky Refusal
) Plume PW R R R R R R R - - - - - - -
South! .
(South) |2 /16/14 15:15 75 422403553 | 89.1059125 | 150 SW 56 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/15/14 15:20 100 42.2403503 | 89.1060031 110 sw 56 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/14/14 16:15 25 NR NR NR SW NR R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
. . . . } . H ith 12" achieved; el |
7/14/14 15:15 50a NR NR NR SwW 5.5 602 24.023 597.3 25.4 7.99 196 272.4 ard sand, with softer zfc ieved; poor yield (no Ultrameter
PW 982 22.452 -- - -- - -- 380 -1.571 - -- - -- - layer beneath readings on PW)
. . . . ! . Rocky surface,
7/14/14 15:45 sob | 422394347 | 89.1053775 | 110 SW 57 601 22939 | 597.7 237 7.99 202 272.3 ocky surface, sandy 10" achieved
2 Plume PW 983 22.578 841.6 23.3 7.43 200 409.3 382 -0.361 243.9 -0.4 -0.56 -2 137 beneath
South W 2 1 21. 4.4 2 .14 21 278.
(South) 7/18/14 9:00 66 42.2394589 | 89.1054656 140 S 5 610 636 60 0 8 8 8.8 Sandy with rocks 12" achieved; 2-probe configuration
PW 1108 21.182 897.5 20.1 7.31 213 484.3 498 -0.454 293.1 0.1 -0.83 -5 205.5
7/14/14 14:50 75 42.2393892 | 89.1054247 110 SW 61 599 23.990 596.8 250 8.10 160 274.4 Rocky with some sand 12" achieved
PW 982 22.612 967.1 25.6 7.27 171 471.5 383 -1.378 370.3 0.6 -0.83 11 197.1
W § 23.924 . 24.7 7.91 21 270.
7/14/14 14:25 100 42.2393508 | 89.1054981 60 S 63 600 3.9 593.3 & 0 0.6 Rocky with some sand Trident plate ~2" ags
PW 630 22.897 593.7 243 7.71 197 270.0 30 -1.027 0.4 -0.4 -0.2 -13 -0.6
. . . . 3 . Surf: d . X .
7/15/14 13:00 15 422380847 | 89.1039817 | 52 SW 42 605 22452 | 6233 19.9 81 151 290.9 Sandy mud urface an 12" achieved; 2-probe configuration
PW 1114 19.437 1053 19.1 7.02 0 518.2 509 -3.015 429.7 -0.8 -1.08 -151 227.3 Porewater
7/15/14 13:30 50 42.2380289 | 89.1041147 76 SW NR R R R R R R R Rocky Refusal
8 Plume PW R R R R R R R - - - - - - -
South W 1 R R R R R R R
(South) 121514 13:35 75 | 42.2380064 | 89.1041906 | 58 S 6 Rocky Refusal
PW R R R R R R R - - - - - - -
W . R R R R R R R
7/15/14 13:40 100 42.2380192 | 89.1042483 74 S 6.5 Rocky Refusal
PW R R R R R R R - - - - - - -
7/15/14 11:00 25 42.2371608 | 89.1031303 71 SW 39 601 22.325 5938 191 784 224 2782 Soft sand 12" achieved; 2-probe configuration
PW 2148 19.98 1862 17.5 7.2 -44 931.8 1547 -2.345 1268.2 -1.6 -0.64 -268 653.6
7/15/14 11:40 50 42.2371211 | 89.1032114 59 SW 58 R R R R R R R Rocky Refusal
10 Plume PW R R R R R R R - - - - - - -
South W I R R R R R R R
(South) |2 /16/14 11:45 75 422370883 | 89.1032792 | 58 S 60 Rocky Refusal
PW R R R R R R R - - - - - - -
W . R R R R R R R
7/15/14 11:50 100 42.2370853 | 89.1033811 58 S 66 Rocky Refusal
PW R R R R R R R - - - - - - -
X . 3 5 . Surf: d .
7/18/14 12:45 25 422358803 | 89.1017694 | 150 SW 48 600 22259 590 181 817 153 270.2 Sandy urtace an 12" achieved
PW 1315 18.711 1185 16.6 7.15 166 585.8 715 -3.548 595 -1.5 -1.02 13 315.6 Porewater
7/15/14 10:10 50 42.2358428 | 89.1018608 68 SW NR R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
W NR R R R R R R R
7/15/14 10:15 75 42.2358233 | 89.1019403 67 S Rocky Refusal
1 Plume PW R R R R R R R - - - - - - -
South W NR R R R R R R R
(South) 7/15/14 10:20 100 42.2358339 | 89.1020417 67 S Rocky Refusal
PW R R R R R R R - - - - - - -
. . . X A . f: ly 6-8" achi fter h ing; 1-
7/18/14 17:45 50 42.2357933 | 89.1018797 120 SW 5.5 613 22.885 608.5 24.8 8.19 216 280.1 Rocky Surface and only 6-8 af: |eve_d after hammering;
PW 1271 22.441 850.2 26.1 7.37 211 398.7 658 -0.444 241.7 13 -0.82 -5 118.6 Porewater probe configuration
W . 1. 22. 26. 26.4 .17 204 290.2 ly 6-8" achieved after h ing;
7/18/14 17:15 75 422358175 | 89.1019508 | 60 S 55 613 868 | 6263 6 8 0 20 Rocky only6-5" achieved aiter hammering;
PW 1170 22.543 776.6 25.9 7.6 196 375.8 557 -0.325 150.3 -0.5 -0.57 -8 85.6 just did parameters
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Distance Lon Water Measurements Differentials Field Notes
. Lat (degrees 8 GPS Acc. . Column Trident Probe Ultrameter Trident Probe Ultrameter
Transect Area Date-Time from Shore (degrees W Medium .
(feet) N NAD83) NADS3) (cm) Depth Cond T oc Cond T o0 H ORP (mV) TDS Cond T o0 Cond T o0 H ORP (mV) TDS Sediment Type Water Sample General Comments
(feet) (us/ecm) |'€™P Q) (us/cm) |T€™P (0 P (mg/L) | (us/em) |T€™P c) (us/ecm) |'€™P (0 P (mg/L)
= =
. . . . . . Rocks with d Surf; d
7/15/14 9:15 7 422341328 | 89.1009814 | 120 SW 23 59 21289 | 5882 17.9 7.98 211 269.2 0cks with sand on urface an 12" achieved; 2-probe configuration
PW 1265 21.193 1190 17.8 7.01 -57 587.7 669 -0.096 601.8 -0.1 -0.97 -268 318.5 |[top; hard clay about 2- Porewater
7/15/14 10:05 25 42.2341189 | 89.1010342 120 SW 32 R R R R R R R Rocky Refusal
PW R R R R R R R - ~ - - - - -
7/15/14 10:10 50 42.2341181 | 89.1011458 67 SW 6.2 R R R R R R R Rocky Refusal
15 Plume PW R R R R R R R - ~ - - - ~ -
th
(South) 7/15/14 10:20 75 42.2341319 | 89.1012369 67 SW 7.0 R R R R R R R Rocky Refusal
PW R R R R R R R - ~ - - ~ - -
7/15/14 10:25 100 42.2341289 | 89.1013217 67 SW 8.0 R R R R R R R Rocky Refusal
PW R R R R R R R - ~ - - ~ - -
E . . X . f f: 12" achieved after h ing; 2-prob
7/18/14 15:55 75 42.2342089 | 89.1012992 130 SwW 8.4 612 22.836 606.3 26.4 8.29 153 277.7 Rocky Surface and aic |ev.e after hammering; 2-probe
PW 1421 22.248 969.4 25.7 7.9 148 471.8 809 -0.588 363.1 -0.7 -0.39 -5 194.1 Porewater configuration
7/16/14 11:15 25 42.2323597 | 89.1007161 65 sW 45 594 2L.72 583.1 196 8.05 169 269.9 Gravelly sand 12" achieved; 2-probe configuration
PW 726 21.33 625.8 19.8 8.13 154 292.2 132 -0.39 36.7 0.2 0.08 -15 22.3
7/16/14 12:00 50 42.2323675 | 89.1008042 57 SW >6 R R R R R R R Rocky Refusal
. Plume PW R R R R R R R - ~ - - ~ ~ -
th .
(South) 7/16/14 12:05 75 42.2323031 | 89.1008969 89 SW 6.3 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/16/14 12:10 100 42.2322983 | 89.1009639 89 SW 68 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
. : 3 X g f Surf; d
7/16/14 14:30 2 422306953 | 89.1002567 | 120 SW 18 588 2248 618.7 266 7.4 236 287.2 Hard clay urface an 12" achieved; 2-probe configuration
PW 753 20.709 1027 24.7 7.2 212 502.2 165 -1.771 408.3 -1.9 -0.2 -24 215 Porewater
7/16/14 12:40 25 42.2305892 | 89.1003172 79 SW >0 R R R R R R R Rocky Refusal
Plume PW R R R R R R R - - - - - - -
South) - 2
26 . (South) 7/16/14 12:45 50 42.2305633 | 89.1003917 89 SW 4.4 R R R R R R R Rocky Refusal
island back PW R R R R R R R - - - -- - - -
channel area . . 3 3 X cl ith a littl Surf d . X .
nnetareal 5 16/14 13:20 75 422305531 | 89.1005014 | 120 SW 33 595 22074 | 5887 22 8.11 155 2686 ayey with a fittie urface an 12" achieved; 2-probe configuration
PW 815 21.064 724.8 22.2 8.09 163 350.7 220 -1.01 136.1 0.2 -0.02 8 82.1 sand Porewater
100 NA NA NA SW NA NA NA NA NA NA NA NA - Inaccessible
PW NA NA NA NA NA NA NA - - - - - - -
7/16/14 16:15 2 42.2289197 | 89.1007089 120 W 2.0 598 22.543 6165 238 7.92 211 284.9 Hard Clay 12" achieved; 2-probe configuration
PW 850 21.546 597 23.7 8.33 177 273.2 252 -0.997 -19.5 -0.1 0.41 -34 -11.7
7/16/14 16:55 25 42.2289067 | 89.1007883 83 SW 5.0 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
Plume .
30 u 7/16/14 17:00 50 42.2289094 | 89.1008828 92 SW 52 R R R R R R R Rocky Refusal
(South) PW R R R R R R R - - - - - - -
7/16/14 17:05 75 42.2289225 | 89.1009669 63 SW 54 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/16/14 17:10 100 42.2289481 | 89.1010442 63 SW 55 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
R . 8 . . . Silty, mud/cl .
7/14/14 18:05 2 42.2278283 | 89.1007558 | 83 sw 30 601 23.935 | 5929 233 8.02 165 2708 ity, mud/clay Achieved 12"
PW 1077 21.370 923.0 23.3 7.07 -121 450.8 476 -2.565 330.1 0 -0.95 -286 180 w/sandy
X . 3 3 . . Achieved 12" with 1-prob
7/14/1417:35 25 | 42.2278239 | 89.1008128 | 66 sw 46 602 23.932 | 596.5 2.7 7.90 191 2737 Sandy chieved 22 with -probe
PW 864 22.316 797.5 23.6 7.14 -13 386.7 262 -1.616 201 -0.1 -0.76 -204 113 configuration
Pl
32 ume 7/14/14 17:30 50 NR NR NR SW NR R R R R R R R Rocky Refusal
(South) PW R R R R R R R - ~ - - ~ - -
7/14/14 17:00 75 NR NR NR W NR R R R R R R R Rocky Refusal
PW R R R R R R R - - - - ~ - -
7/14/1417:25 100 NR NR NR SW NR R R R R R R R Rocky Refusal
PW R R R R R R R - -~ - - -~ -~ -
. : . g . . Rock top, soft cl . . .
7/16/14 18:00 25 422269967 | 89.1004139 | 74 SW 39 598 2245 597.2 24 7.94 212 273.7 Ocky on top, soft clay 12" achieved; 2-probe configuration
PW 737 21.575 684.5 22.5 7.41 -4 328.1 139 -0.875 87.3 0.1 -0.53 -216 54.4 shallow and hard clay
7/16/14 18:30 50 42.2269761 | 89.1005206 60 SW 57 R R R R R R R Rocky Refusal
34 Plume PW R R R R R R R - ~ - - ~ ~ -
South .
(South) 7/16/14 18:35 75 42.2269769 | 89.1006258 54 SW 6.7 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - ~ -
7/16/14 18:40 100 42.2269317 | 89.1006472 60 SW 71 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
8 . 3 X . . Rock d with cl Surf; d
7/16/14 19:15 5 422255606 | 89.0992267 | 76 SW 19 599 22292 | 5947 216 7.78 206 280.8 ocky sand with clay urface an 12" achieved; 2-probe configuration
PW 756 21.214 1158.0 22 6.82 -66 569.8 157 -1.078 563.3 0.4 -0.96 -272 289 underneath Porewater
7/16/14 18:50 25 42.2255325 | 89.0992850 84 SW 43 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
7/16/14 19:50 50 42.2254889 | 89.0994014 82 SW 58 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
Plume .
38 u 7/16/14 19:55 75 42.2254686 | 89.0994336 82 SW 6.2 R R R R R R R Rocky Refusal
(South) PW R R R R R R R - - - - - - -
7/16/14 20:00 100 42.2254506 | 89.0995247 82 SW 6.3 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
. . g X 3 . . 12" achieved after h ing; 2-prob
7/18/14 14:55 50 42.2256083 | 89.0994289 120 SW 47 613 22872 607.4 244 8.15 195 2818 Slight sand over rock Z_ic Iev_e atterhammering; 2-probe
PW 697 21.935 598.3 24.7 7.68 182 273.6 84 -0.937 -9.1 0.3 -0.47 -13 -8.2 configuration
. . 3 . 3 . 12" achieved after h ing; 2-prob
7/18/14 14:05 75 42.2256283 | 89.0995708 59 SW 5.1 612 22.627 609.1 25.1 8.18 189 281.9 Rocky ?c |ev.e after hammering; 2-probe
PW 737 21.735 637.2 24.8 7.65 181 297.8 125 -0.892 28.1 -0.3 -0.53 -8 15.9 configuration
7/17/14 13:40 25 42.2240981 | 89.0979103 59 SW 31 608 22.221 607.9 26 813 138 279 clay with silt 12" achieved; 2-probe configuration
PW 2501 21.911 2222 25.5 6.83 -144 1112 1893 -0.31 1614.1 -0.5 -1.3 -282 833
7/17/14 14:20 50 42.2240303 | 89.0979947 58 SW 6.4 R R R R R R R Rocky Refusal
2 Plume PW R R R R R - - - -- - - -
South .
(South) 7/17/14 14:25 75 42.2239892 | 89.0980858 58 SW 7.2 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - ~ -
7/17/14 14:30 100 42.2239564 | 89.0981311 57 SW 72 R R R R R R R Rocky Refusal
PW R R R R R R R — ~ - - ~ ~ ~
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Distance Lon Water Measurements Differentials Field Notes
. Lat (degrees 8 GPS Acc. . Column Trident Probe Ultrameter Trident Probe Ultrameter
Transect Area Date-Time from Shore (degrees W Medium N
(feet) N NAD83) NADS3) (cm) Depth Cond T oc Cond T o0 H ORP (mV) TDS Cond T o0 Cond T o0 H ORP (mV) TDS Sediment Type Water Sample General Comments
(feet) (uS/cm) emp (°C) (uS/cm) emp (°C) P (mg/L) (uS/cm) emp (°C) (uS/cm) emp (°C) P (mg/L)
. . X . A Surf; d
7/17/14 15:10 25 422231169 | 89.0959328 | 91 SW 21 861 21073 | 8454 259 7.78 153 410 Sandy clay urface an 12" achieved; 2-probe configuration
PW 1664 21.012 1485 25.9 6.77 73 733.2 803 -0.061 639.6 0 -1.01 -80 323.2 Porewater
. . . A 3 Surf: d . X .
7/17/14 15:55 50 422231014 | 89.0961192 | 70 SW 32 1019 22.38 953 259 7.75 199 464.9 Sandy clay urtace an 12" achieved; 2-probe configuration
26 Plume PW 1417 20.829 1120 25.2 6.94 -139 548.3 398 -1.551 167 -0.7 -0.81 -338 83.4 Porewater
South . . . X A . . . .
(South) 7/17/14 16:45 75 42.2230411 | 89.0961619 63 SW 51 608 22.507 609.2 243 7.73 211 297.8 Sand 12" achieved; 2-probe configuration
PW 701 21.64 635.8 24.7 7.26 -114 297.2 93 -0.867 26.6 0.4 -0.47 -325 -0.6
7/17/14 17:35 100 42.2229714 | 89.0961617 1.1 SW 73 608 22372 608.7 24.2 7.94 193 280.2 Sand with rock 12" achieved; 2-probe configuration
PW 717 22.095 602.8 24.0 7.77 181 279.8 109 -0.277 -5.9 -0.2 -0.17 -12 -0.4
7/18/14 11:25 25 42.2216803 | 89.0948281 60 sW 3.6 670 21.922 664.7 238 7.88 179 3153 Gravelly 12" achieved; 2-probe configuration
PW 2212 21.372 1135 24.1 6.91 -113 556.7 1542 -0.550 470.3 0.3 -0.97 -292 241.4
7/18/14 12:40 25 42.2216753 | 89.0948311 56 SwW 32 670 22.22 6647 24.7 81 133 3151 Gravel above sand 12" achieved; 2-probe configuration
PW 11650 21.359 1939 24.8 6.89 -134 964.4 10980 -0.861 1274.3 0.1 -1.21 -267 649.3
Plume X . X A . Rocky with sand . . .
50 u 7/18/14 11:45 50 422216592 | 89.0949475 | 58 SW 6.0 655 22006 | 646.6 37 8.28 99 304 ocky with san 12" achieved; 2-probe configuration
(South) PW 677 21.373 573.9 24.4 7.19 -104 258.4 22 -0.633 -72.7 0.7 -1.09 -203 -45.6 underneath
E . . 5 . Rocky with sand . X .
7/18/14 12:00 75 422216131 | 89.0950433 | 56 SW 7.4 616 22214 | 6319 24 8.13 179 294.7 Ocky with san 12" achieved; 2-probe configuration
PW 1022 21.467 805.6 24.5 7.13 -114 392.3 406 -0.747 173.7 0.5 -1 -293 97.6 underneath
7/18/14 12:10 100 42.2216175 | 89.0951028 56 SW 8.4 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
. . . X A . Surf; d
7/18/14 10:20 5 422203408 | 89.0946672 | 130 SW 15 644 21638 | 657.5 216 777 230 3115 Hard Clay urface an 12" achieved; 2-probe configuration
PW 2686 20.644 2428 21.8 6.82 -110 1221 2042 -0.994 1770.5 0.2 -0.95 -340 909.5 Porewater
7/18/14 10:05 25 42.2203553 | 89.0947406 67 SW 3.0 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
Plume .
53 u 7/18/14 10:50 50 42.2203731 | 89.0948583 57 SW 2.2 R R R R R R R Rocky Refusal
(South) PW R R R R R R R - - - - - - -
7/18/14 10:55 75 42.2203600 | 89.0949603 56 SW 3.4 R R R R R R R Rocky Refusal
PW R R R R R R R - - - - - - -
SwW 4.3 R R R R R R R
7/18/14 11:00 100 42.2203503 | 89.0950364 55 Rocky Refusal
PW R R R R R R R - - - - - - -
Notes:

R = No data collected due to refusal of the probe by rocky substrate
NR = Not recorded
NA = Not available
Myron meter temperature readings may not be reliable due to changes in temperature during sample collection
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Attachment 2
Photograph Log







Photograph Log

Photograph 1: Trident Probe system showing water quality probes, water sampling probe, and push-pole.

Photograph 2: Trident Probe su-surface conductivity/temperature probe (top) for pore water measurement’s and sampling probe
(bottom).
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ATTATCHMENT 2—PHOTOGRAPH LOG
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Photograph 3: Trident Probe sub-surface sampling probe with sand filter screen removed.

Photograph 4: Subcontractor CMA launching sampling vessel into Rock River.
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ATTATCHMENT 2—PHOTOGRAPH LOG

Photograph 5: Workstation set up, Myron L Ultrameter, peristaltic pumps, and sampling apparatus/box.
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Photograph 6: On-board sampling setup; Simultaneous collection of surface and pore water samples for hardness
analysis (same set-up used to collect sample for ex situ water quality measures and to bottle sample for VOC analysis).
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ATTATCHMENT 2—PHOTOGRAPH LOG

Photograph 8: Background shows CMA boat captain at stern of boat; Foreground shows peristaltic pumps used to draw
porewater and surface water for sampling.
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ATTATCHMENT 2—PHOTOGRAPH LOG

Photograph 9: Global positioning system (GPS) beacon that is attached to the top of the Trident Probe system or held above
sampling position to obtain survey/sample coordinates.

Photograph 10: Rocky substrate from river bottom within the investigation area.
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ATTATCHMENT 2—PHOTOGRAPH LOG
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Photograph 11: Shoreline of the Rock River in inveétigation area, displaying technique for tying off to shoreline to
position on sample location within transect (not pictured is anchor set off stern of boat).
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